PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 10-108245 
(43)Date of publication of application : 24.04.1998 



(21) Application number: 08-259748 

(22) Date of filing : 30.09.1996 



(71) Applicant : MATSUSHITA ELECTFUC IND CO LTD 

(72) Inventor : FUJINAGA HITOSHI 

KURAMITSU ASAMI 
HANAURA TOSHITAKA 



(54) PHS MOBILE STATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide q PHS mobile station by which a call is 
awaited by both the public mode and the private mode automatically at a locati 
where the public mode service area and the private mode service area to whici 
the PHS mobile station is registered are overlapped 

SOLUTION: When a PHS mobile station 3 moves to a duplicate area where a 
public mode service area and a private mode service area to which the PHS 
mobile station is registered are overlapped, the station 3 makes waiting in the 
public mode and waiting in the private mode in time division. Thus, the station 
receives a call in both the public mode and the private mode in the duplicate ar 
without recognition of the mode changeover by the user. Furthermore, in the Ci 
of making a call to the public network in the duplicate area, the call is made via 
the private base station where a call tariff is set at a low cost without fail. 




NOTICES 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Publio mode communication which was used for a Personal Handyphone System (PHS) and passed a base station for the 
public in a public mode service area, It is a mobile station in which independent mode communication which passed a base station for 
self-management in an independent mode service area where a local station is registered is possible, . [ whether it is located in said 
public mode service area or it is located in said independent mode service area now, and ] A position detecting means which detects 
whether it is located in duplication area with which a public mode service area and an independent mode service area where a local 
station is registered lap. When located in said public mode service area as a result of detection by said position detecting means, When 
located in said independent mode service area as a result of detection by waiting recipient stage for public mode which awaits a call 
signal addressed to a local station from said base station for the public, and said position detecting means. When located in said 
duplication area as a result of detection by waiting recipient stage for independent mode which awaits a call signal addressed to a local 
station from said base station for self-management, and said position detecting means, A PHS mobile station provided with a waiting 
recipient stage for time sharing which awaits a call signal addressed to a bcai station from said base station for the public, and a call 
signal addressed to a local station from said base station for self-management by time sharing. 

[Claim 2]said position detecting means is based on said waiting recipient stage for public mode — it awaiting and at the time, or it is 
based on said waiting recipient stage for independent mode, if it awaits, a control carrier from said base station for the public and a 
control carrier from said base station for self-management are sometimes caught periodically and both control carriers can be caught. 
The PHS mobile station according to claim 1 judging that it is located in said duplication area. 

[Claim 3]Answer having received a call signal from said base station for the public, or said base station for self-management, have 
further a ringing tone output means which outputs ringing tone, and said ringing tone output means, either said base station for the 
public, or said base station for self-management — a call signal — the PHS mobile station according to claim 1 characterized by 
changing ringing tone according to whether it received. 

[Claim 4]Have further a calling means which carries out call origination to a public network, and to it said calling means. The PHS 
mobile station according to claim 1 carrying out call origination via the base station where cheap phonecall charges are set up among 
said base station for the public, and said base station for self-management when a waiting receptacle for time sharing by said waiting 
recipient stage for time sharing is performed. 



[Translation done.] 
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DETAILED DESCFUPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention about a PHS mobile station more specifically. It is used for a Personal Handyphone System (PHS 
is called hereafter), and is related with the mobile station in which the independent mode communication to which the public mode 
communication through the base station for the public passed the base station for self-management in the independent mode service 
area where the local station is registered is possible in a public mode service area. 
[0002] 

[Description of the Prior Art]Lil<e common [knowledge, in PHS which is a second generation digital cordless telephones system, public 
mode and independent mode are defined and both mode compatible software can be mounted in one set of a PHS mobile station. 
[0003]If the mode is explained, in order to join PHS operators (NTT personal ** Astel etc.) in order to use public mode, and to use 
independent mode, it is necessary to purchase the base station for self-management in an individual or a company, and to register a 
PHS mobile station into a self-management system. Thereby, by public mode, a PHS mobile station can be used in a mode equivalent 
to a cellular phone, and can be used in a mode equivalent to a cordless telephone at independent mode. 

[0004]By the way, in public mode and independent mode, the protocols (a protocol is called hereafter) for connecting a PHS base 
station (the base station for the public, the base station for self-management) and a PHS mobile station differ. The call numbers of the 
PHS mobile station differ in public mode and independent mode. In the conventional case, many are performing the mode change 
manually. 

[OD05]The PHS mobile station which has an auto mode function is also produced commercially. An auto mode function is a function 
which changes to the waiting receptacle for independent mode automatically, when a PHS mobile station flows into the place with 
which a public mode service area and an independent mode service area lap. 

[0006]However, after changing to the waiting receptacle for independent mode, it cannot flow out of an independent mode service area, 

or carrying out a mode change manually can only receive the call signal from public mode. 

[0007] 

[Problem(s) to be Solved by the Invention]As mentioned above, in the conventional PHS, once the mode change and auto mode change 
in hand control determine the mode, only the call signal in the mode is receivable. That is, in the bottom of the environment where the 
service area of the base station for self-management and the service area of the base station for the public overlap, When the mode of 
a PHS mobile station Is set, for example as independent mode, although the call signal of independent mode can be telephoned to a 
partner by being able to receive and answering, under the present circumstances, the call signal of public mode cannot be received. 
The reverse may also happen. 

[0008]So, at the place with which a public mode service area and the independent mode service area where the PHS mobile station is 
registered lap, the purpose of this invention is to provide the PHS mobile station which can perform the waiting receptacle in both 
public mode and independent mode automatically. 
[0009] 

[The means for solving a technical problem and an effect of the invention] The 1 st invention is used for a Personal Handyphone 
System (PHS), The public mode communication which passed the base station for the public in the public mode service area, It is a 
mobile station in which the independent mode communication which passed the base station for self-management in the independent 
mode service area where the local station is registered is possible, . [ whether it is located in a public mode service area or it is located 
in an independent mode service area now, and ] The position detecting means which detects whether it is located in the duplication 
area with which a public mode service area and the independent mode service area where the local station is registered lap. When 
located in a public mode service area as a result of detection by a position detecting means. When located in an independent mode 
service area as a result of detection by the waiting recipient stage for public mode which awaits the call signal addressed to the local 
station from the base station for the public, and a position detecting means. When located in duplication area as a result of detection 
by the waiting recipient stage for independent mode which awaits the call signal addressed to the local station from the base station 
for self-management, and a position detecting means, It has a waiting recipient stage for time sharing which awaits the call signal 
addressed to the local station from the base station for the public, and the call signal addressed to the local station from the base 
station for self-management by time sharing. 

[0010]As mentioned above, when located in duplication area as a result of detection by a position detecting means, he is trying to await 
a call signal addressed to a local station from a base station for the public, and a call signal addressed to a local station from a base 
station for self-management by time sharing in the 1st invention. That is, when a PHS mobile station carries out a waiting receptacle, 
at a place with which a public mode service area and an independent mode service area where a local station is registered lap, a waiting 
receptacle in independent mode and a waiting receptacle in public mode are carried out by time sharing. This enables it to receive a 
call by public mode and independent mode, without making a user conscious of a change in the mode. 

[001 1]In the 1st invention, the 2nd invention a position detecting means, it is based on a waiting recipient stage for public mode — it 
awaits and is based on the time or a waiting recipient stage for independent mode — it awaiting and sometimes. If a control carrier 
from a base station for the public and a control carrier from a base station for self-management are caught periodically and both 
control carriers can be caught, it will be judged that it is located in duplication area. 

[0012]according to the 2nd above-mentioned invention, a PHS mobile station is based on a waiting recipient stage for public mode, 
[ await and ] or when it moves carrying out a waiting receptacle by a waiting recipient stage for independent mode and moves to a 
place with which a public mode service area and an independent mode service area lap, it is automatically based on a waiting recipient 
stage for time sharing — it awaits and shifts to a state. 

[0013]The 3rd invention answers having received a call signal from a base station for the public, or a base station for self-management 
in the 1 st invention, having further a ringing tone output means which outputs ringing tone — a ringing tone output means — either a 
base station for the public, or a base station for self-management — a call signal — ringing tone Is changed according to whether it 
received 



[0014]As mentioned above, it is possible by distinguishing ringing tone by public mode and independent mode in the 3rd in 
recognize to a sound the call by which mode a user is. Thereby, it can be recognized whether it is the call from what kind of partner. 
That is, if it is a call of independent mode, a call from a family can be conjectured, but it can be surmised easily that a call by public 
mode is a call from persons (for example, work-related person) other than a family. 

[0015]The 4th invention is further provided with a calling means which carries out call origination to a public network in the 1st 
invention, and a calling means. When a waiting receptacle for time sharing by a waiting recipient stage for time sharing is performed, call 
origination is carried out via the base station where cheap phonecall charges are set up among a base station for the public, and a base 

[001 6] As mentioned above, in the 4th invention, it is made to carry out call origination via the base station where certainly cheap 

independent mode service area of PHS are lapped. When an example is shown, in the present system, a connection destination network 
of a base station for self-management is the same as that of a telephone of an ordinary home, and phonecall charges are 10 yen in a 
telephone call during city 3 minutes of daytime a weekday. On the other hand, phonecall charges via a base station for the public are 40 
yen 3-minute on the same conditions. Naturally, since a user desires cheap phonecall charges, it is preferred to carry out call 
origination by independent mode automatically, 
[0017] 

[Embodiment of the lnvention]Drawing 1 is a figure showing an example of the composition of the PHS service area where this 
invention is applied. In dravving 1, in this example, the public mode service area which the base station 1 for the public provides, and the 
independent mode service area which the base station 2 for self-management provides set in part, and overlaps. From the base station 
1 for the public, the public mode control carrier 4 is transmitted on specific frequency to the PHS mobile station 3 which belongs in a 
public mode service area. From the base station 2 for self-management, the independent mode control carrier 5 is transmitted on 
specific frequency to the PHS mobile station 3 which belongs in an independent mode service area. The frequency of these public 
mode control carrier 4 and the independent mode control carrier 5 differs mutually. A call signal is transmitted by the control carrier in 
each mode. 

[0018]As mentioned above, there are public mode and independent mode, and a different protocol in each mode is defined by PHS, and 
a different call number is defined in each mode. Under the present circumstances, a ten-digit call number is given to the PHS mobile 
station at public mode, and the several digits (4 or less figures) number is given in independent mode. 

[0019]That is, the PHS mobile station 3 is awaiting the call signal addressed to itselves given in the mode, receiving the reporting signal 
on the control carrier of the specific mode. The reporting signal comprises radio-channel notice information which showed control 
carrier composition, a call signal used for the call of a PHS mobile station, etc. 

[0020]Drawirig 2 is a block diagram showing the composition of the PHS mobile station 3 concerning one embodiment of this invention. 
In dr.ay,ing 2, the PHS mobile station 3 of this embodiment is provided with the following. 

PHS tea NERUKO Dick 32. 
Outputting part 33, 

The input part 34, RAM35, and ROM36 and GPU37. 

[0021]The wireless section 31 carries out transmission and reception of a PHS control signal or an information signal (voice data, non- 
sound data) between the PHS mobile station 3 and the base station 1 for the public, or between the PHS mobile station 3 and the base 
station 2 for self-management. Here, non voice data is image data, database data, FAX data, etc. 

[0022]PHS tea NERUKO Dick 32 performs generating of interruption to CPU37 at the time of frame reception, etc. at the same time he 
performs the assembly and decomposition of the PHS frame for transmitting and receiving in the wireless section 31. CPU37 operates 
according to the software program memorized by ROM36, conducts that analysis which an input signal is a PHS control signal, or is an 
information signal, and if it is a PHS control signal, it will perform PHS protocol processing. At this time, if the PHS mobile station 3 is 
public mode, public mode protocol processing will be carried out, and If it is independent mode, independent mode protocol processing 
will be carried out. If the signal received in the wireless section 31 is an information signal, that judgment which is voice data further or 
is non voice data will be performed, and the data concerned will be outputted from the outputting part 33. 

[0023]The outputting part 33 comprises a loudspeaker device, a liquid crystal display, etc. The outputting part 33 will carry out voice 
response through a loudspeaker, if the information signal received in the wireless section 31 is voice data, and if it is non voice data, it 
will be made to display it on a liquid crystal display. 

[0024]The input part 34 comprises a microphone, a data input unit, etc., an audio signal is inputted from a microphone, and non voice 
data is inputted from a data input unit. The audio signal and non voice data which were inputted are sent to PHS tea NERUKO Dick 32, 
and are transmitted from the wireless section 31 according to a PHS protocol. 

[0025]Protocol processing, a mode changing process, timer management, and a ringing tone change are performed by CPU37 according 
to the software program memorized by ROM36. 

[0026]DrawLng 3 is a flow chart which shows operation of the PHS mobile station 3 shown in .draw[nK2. Hereafter, operation of the PHS 
mobile station 3 is explained with reference to this drawing 3. 

[0027]This manipulation routine is started, when the power supply of the PHS mobile station 3 was switched on, or when the PHS 
mobile station 3 moves and the receiving electric field level of the control carrier from a base station falls. CPU37 clears the location 
registration flag for self-management, and the location registration flag for the public after processing starting (Step SI 01). Next, 
whether the independent mode control carrier's 5 having been caught and the PHS mobile station 3 are contained in the independent 
mode service area, or CPU37 judges no (Step S102). 

[0028]When the independent mode control earner 5 is able to be caught (i.e., when the PHS mobile station 3 is contained in the 
independent mode service area), GPU37 carries out location registration to the base station 2 for self-management. Location 
registration is a function in which the PHS mobile station 3 notifies the net side under the area of which base station it is now. Using 
this location registration information, when the PHS mobile station 3 carries out call origination of the net, it performs accounting, and 
it makes a call signal transmit only from the base station of the range where the target PHS mobile station 3 exists at the time of a 
call. Then, it is judged whether the location registration to the base station 2 for self-management completed CPU37 (Step SI 03). 
When the location registration to the base station 2 for self-management is completed normally, the PHS control signal with which it 
turns out that normal termination was carried out from the base station 2 for self-management is transmitted. Therefore, based on this 
PHS control signal, CPU37 can judge whether the location registration to the base station 2 for self-management was completed, in 
addition — as the cause of location registration failure — location registration regulation and a radio wave state — there is inferior **. 
It comes from the area of a location registration finishing base station outside, and when it has returned to the base station area of a 
basis again, without carrying out location registration to other base stations, CPU37 judges with ******, such as a position, without 
carrying out location registration. 

[0029]When the location registration to the base station 2 for self-management is normally completed at the above-mentioned step 
S1 03, CPU37 turns ON the location registration completion flag for self-management (Step S104). 



[0030]When the independent mode control carrier 5 cannot be caugint at tine above-mentioned step SI 02, CPU37 after the above- 
mentioned step SI 04. Whether the public mode control carrier's 4 having been caught and the PHS mobile station 3 are contained in 
the public mode service area, or no is judged (Step SI 05). When the public mode control carrier 4 is able to be caught (i.e., when the 
PHS mobile station 3 is contained in the public mode service area), CPU37 carries out location registration to the base station 1 for 
the public. Then, it is judged whether the location registration to the base station 1 for the public completed CPU37 (Step 8106). The 
details of Step S106 are the same as that of the above-mentioned step SI 03. When the location registration to the base station 1 for 
the public is completed, CPU37 turns ON the location registration completion flag for the public (Step S107). 

[0031]After the location registration completion flag for the public was turned on at the above-mentioned step S107. When the public 
mode control carrier 4 is not able to be caught at the above-mentioned step SI 05, or when the location registration to the base station 
1 for the public goes wrong at the above-mentioned step SI 06. CPU37. With reference to the location registration completion flag for 
self-management, it is judged whether the location registration in independent mode is completed (Step S108). When the location 
registration in independent mode is completed, CPU37 Judges further whether the location registration in public mode is completed with 
reference to the location registration completion flag for the public (Step S109). In the above-mentioned step S108, when the location 
registration in independent mode is not completed, CPU37 judges whether the location registration in public mode is completed with 
reference to the location registration completion flag for the public (Step S1 10). 

[0032]When location registration has not completed independent mode or public mode, either, it judges that CPU37 has the PHS mobile 
station 3 out of the range of the service area in both the modes, and an outside-of-the-circle timer is set (Step S1 11). Although the 
value of this outside-of-the-circle timer may be arbitrary, when battery consumption is taken into consideration, a somewhat longer 
value is preferred (for example, about 3 minutes). CPU37 will shift to a low-power-consumption state, if an outside-of-the-circle timer 
is set. CPU37 stops namely, operating for 3 minutes, and after 3-minute progress — an outside-of-the-circle timer — a time check — 
after ending operation (Step S1 12), CPU37 returns to a normal state and starts operation from processing of Step SI 02 again. 
[0033]Although the location registration in independent mode is completed, when the location registration in public mode is not 
completed, CPU37 carries out the waiting receptacle for independent mode (Step S1 1 3). When the location registration in independent 
mode and public mode is completed, CPU37 carries out the waiting receptacle for 2 modes of the public and self-management by time 
sharing (Step S1 14). Although the location registration in independent mode is not completed, when the location registration in public 
mode is completed, CPU37 carries out the waiting receptacle for public mode (Step S1 1 5). 

[0034]As mentioned above, CPU37 shifts to the state of either the waiting receptacle for independent mode, the waiting receptacle for 
public mode or the waiting receptacle for 2 modes by time sharing. Here, it awaits and a state is in the state where the call signal 
addressed to itself is awaited, in the control carrier transmitted from the base station. 

[0035]At the place with which a public mode service area and an independent mode service area lap, the feature of this embodiment is 
carrying out the waiting receptacle for 2 modes by time sharing. Therefore, when it shifts to the waiting receptacle for independent 
mode, or the waiting receptacle for public mode, it is necessary to judge whether the PHS mobile station 3 flowed into the service area 
in the other modes with the constant interval. That is, it is judged whether only public mode awaited, and when it was a state, it flowed 
into the independent mode service area with the constant interval now. The processing algorithm is shown in drawing 4 and drawing. 5. 
[0036]Drawing 4 is the subroutine step S1 13 in drawing 3. i.e., the flow chart which shows the details of the waiting receptacle 
processing for independent mode. Hereafter, with reference to this drawing 4, the waiting receptacle processing for independent mode 
is explained. 

[0037]First, this routine is called by processing of dravying 3, and processing is started (Step S201). Next, CPU37 clears a self- 
management reporting signal received counter and a self-management reporting signal sheep received counter (Step S202). Here, a 
self-management reporting signal is a signal put on the independent mode control carrier 5 which the base station 2 for self- 
management has transmitted. At this embodiment, it is used as an opportunity which carries out re-prehension of the independent 
mode control carrier 5 or the public mode control carrier 4 by **************ing these self-management reporting signal received 
counter and a self-management reporting signal sheep received counter. 

[0038]Next, it is judged whether CPU37 has received the normal self-management reporting signal (Step S203). If a reporting signal 
cannot be received or a bit error is in the received reporting signal, processing of CPU37 will shift to Step S209. If a normal reporting 
signal is receivable, processing of CPU37 will shift to Step S204. 

[0039]ln Step S204, CPU37 judges whether the received reporting signal is a call signal addressed to itself. If it is a call signal 
addressed to itself, processing of CPU37 will shift to Step S205. If it is reporting signals the case where it is not a call signal addressed 
to itself, and other than a call signal, processing of CPU37 will shift to Step S207, 

[0040]CPU37 makes the ringing tone for self-management output from the outputting part 33 in Step S205. Thereby, a user becomes 
possible [ recognizing which mode it is the arrival in ]. Next, CPU37 carries out call processing in the base station 2 course for self^ 
management (Step S206). After call processing is completed, processing of CPU37 shifts to Step S213. This is for coping with the 
optimal thing after the end of a telephone call it awaits and a state changes, when having moved while the PHS mobile station 3 talked 
over the telephone is taken into consideration. 

[0041]In Step S207, CPU37 ***********=M=*s a self-management information input-signal counter. Next, CPU37 judges whether the 
seH^management reporting signal received counter reached the preset value N1 (Step S208). The cycle which shifts to Step S213 is 
determined by the value of the preset value N1. If a concrete numerical value explains, when the PHS mobile station 3 is receiving and 
awaiting the reporting signal to the timing in a cycle of 1.2 seconds, it sets to N1=500, and when there is no telephone call on the way, 
it shifts to processing of Step S213 with 1 time of a cycle in 10 minutes, carrying out the waiting receptacle for independent mode. 
[0042]In Step S209, CPU37 judges whether the last reception had also received the self^management reporting signal. When a self^ 
management reporting signal has not been received continuously, it means that the PHS mobile station 3 has moved out of an 
independent mode service area. In this case, processing of CPU37 shifts to Step 8210. On the other hand, although a seH^management 
reporting signal was not able to be received in the last receiving timing, since a possibility that the self-management reporting signal 
became invalid by the bit error last time is large about the case where it is able to receive this time, processing of CPU37 shifts to 
Step S212. 

[0043]In Step S210, CPU37 *********++***s a self-management reporting signal sheep received counter. Next, CPU37 judges 
whether the self-management reporting signal sheep received counter reached the preset value N2 (Step S211). By the enumerated 
data of a self-management reporting signal sheep received counter, the number of the reporting signals which were un-receiving 
continuously can be recognized, and it can recognize having moved out of the service area by comparison with N2. If the enumerated 
data of a self^management reporting signal sheep received counter reach N2, CPU37 will return to processing of Step SI 02 of drawing 
3, after turning OFF the location registration completion flag for self-management at Step S213. When the concrete numerical value 
explained, and the PHS mobile station 3 is receiving and awaiting the reporting signal to the timing in a cycle of 1.2 seconds and it sets 
to N2=3, in 3.6 seconds, it shifts to processing of Step S102 of drawing 3. On the other hand, when the preset value N2 is not reached, 
processing of GPU37 shifts to Step S203. 

[0044]In Step S212, CPU37 clears a self-management reporting signal sheep received counter, and shifts to Step S203. Then, 
processing of GPU37 shifts to Step S203. 

[0045]after shifting to processing of Step 8102 of drawing 3 from Step S213, GPU37 determines the method of awaiting and can set it 



at the time — the optimal — it awaits and shifts to a state. In processing of drawing 3, when the control carrier of the same base 
station is caught again, it is judged that CPU37 carried out location registration completion without location registration processing. 
[0046]prayyjiig 5 is the subroutine step S1 1 5 in drawing 3. i.e.. the flow chart which shows the details of the waiting receptacle 
processing for public mode. In explanation of the processing at the time of the waiting receptacle for independent mode which 
performed this waiting receptacle processing for public mode with reference to drawing 4, since reading "self-management" as the 
"public" can explain, detailed explanation is omitted here. That is. Steps S301-S313 in drawing _5_ correspond with Steps S201-S213 in 
drawing 4. respectively. 

[0047]Drawing 6 .and d raw ing 7 are flow charts which show the details of the waiting receptacle processing for 2 modes by the 

time of the waiting receptacle for 2 modes by time sharing, and drawing 7 shows the waiting receptacle processing for public mode at 
the time of the waiting receptacle for 2 modes by time sharing. Hereafter, with reference to these drawing 6 and dravving 7, the waiting 
receptacle processing for 2 modes by time sharing is explained. 

[0048]First, this routine is called by processing of d-rawing 3, and processing is started (Step S401). Next, CPU37 clears a self- 
management reporting signal sheep received counter and a public reporting signal sheep received counter (Step S402). At this 

control carrier 4 by **************ing these self-management reporting signal received counter and a self-management reporting 
signal sheep received counter. 

[0049]Next, it is judged whether CPU37 has received the normal self-management reporting signal (Step S403). If a reporting signal 
cannot be received or a bit error is in the received reporting signal, processing of CPU37 will shift to Step S408. If a normal reporting 
signal is receivable, processing of CPU37 will shift to Step S404. 

[0050]In Step S404, the received reporting signal judges whether it is a call signal addressed to itself, and if CPU37 is a call signal 
addressed to itself, it will shift to processing of Step S405. If it is reporting signals the case where it is not a call signal addressed to 
itself, and other than a call signal, after clearing a self-management reporting signal sheep received counter at Step S41 1, CPU37 will 
shift to processing of Step S412 of dr awing 7 , and will carry out the waiting receptacle for public mode. 

[0051]CPU37 makes the ringing tone for self-management output from the outputting part 33 in Step S405. Thereby, a user becomes 
possible [ recognizing that it is the arrival in independent mode ]. Next. CPU37 carries out call processing in the base station 2 course 
for self-management (Step S406). After call processing is completed, processing of CPU37 shifts to Step S407. 
[0052]In Step S407, GPU37 clears the location registration completion flag for self-management, and the location registration 
completion flag for the public. This is for considering it as the opportunity which restarts again the timing which carries out re- 
after the end of a telephone call. 

[0O53]In Step S408, CPU37 judges whether the last receiving timing had also received the self-management reporting signal. When a 
self-management reporting signal has not been received continuously, it means that the PHS mobile station 3 has moved out of an 
independent mode service area. In this case, processing of CPU37 shifts to Step S409. On the other hand, although a self-management 
reporting signal was not able to be received in the last receiving timing, since a possibility that the self-management reporting signal 
became invalid by the bit error last time is large about the case where it is able to receive this time, processing of CPU37 shifts to 
Step S41 1. When the waiting receptacle for 2 modes is carried out, the timing which cannot receive a self-management reporting signal 
may also be generated, but it can respond by this processing. 

[0054]In Step S409, CPU37 **+***********s a self-management reporting signal sheep received counter. Next, CPU37 judges 
whether the self-management reporting signal sheep received counter reached the preset value N2 (Step S410). By the enumerated 
data of a self-management reporting signal sheep received counter, the number of the self-management reporting signals which were 
un-receiving continuously can be recognized, and it can recognize having moved out of the service area by comparison with N2. If the 
enumerated data of a self-management reporting signal sheep received counter reach N2, processing of CPU37 will return to Step 
S102 of drawing 3 through Step S407. If a counter value has not reached N2, CPU37 will shift to processing of Step S412 of dravyingj, 
and will carry out the waiting receptacle for the public. 

[0055]The above is waiting receptacle processing for independent mode at the time of the waiting receptacle for 2 modes by time 
sharing. Although the waiting receptacle processing for public mode at the time of the waiting receptacle for 2 modes is shown in 
drawing 7 . since reading "self-management" as the "public" can explain, in processing of drawing 6 , detailed explanation is omitted in 
algorithm here. Namely, Step S41 2 of drayying 7 Step S41 3 of dravyingj 7 to Step 8403 of drawing .6 .to Step 8404 of drawing ^. To Step 
S405 of drawing 6, Step S414 of drawingJ.Step 8415 of drawing 7 to Step S406 of drawing 6. To Step 8407 of drawing 6, Step 8416 of 
drawing 7 Step S417 of drawing ? to Step 8408 of drawing 5. Step 8418 of drayyiiig 7js equivalent to Step S409 of drawing 6, Step 
8419 of drawing 7 is equivalent to Step S410 of drawing 6, and Step 8420 of drawing 2js equivalent to Step S41 1 of drawing 6, 
respectively. In drawing 7. when judgment of Step 8413 is NO and judgment of Step S419 is NO, processing of GPU37 shifts to Step 
8403 of drawing 6 after the end of Step S420. Processing of OPU37 shifts to Step S102 of *avyi.ng. 3 afterthe end of Step S416. 
[0056]in the above, a manipulation routine until it awaits, and the timing whose PHS mobile station 3 receives a reporting signal with 
reference to drawing 8 below although it awaited and the inner manipulation routine has been explained are explained. As shown in 
.dcawLng.8, the base station 2 for self-management and the base station 1 for the public have transmitted the reporting signal with the 
constant interval. A reporting signal comprises notice information which specified control carrier composition, call signal notice 
information, etc. The call signal is transmitted with the constant period for every PHS mobile station, and the PHS mobile station 3 
should just catch this reporting signal with a constant period. In the example of drawing 8, about self-management, the call signal 
addressed to a specific PHS mobile station is transmitted for every second, and the call signal addressed to a specific PHS mobile 
station is transmitted every 1.2 seconds about the public. The PHS mobile station 3 receives a reporting signal to the following timing, 
and judges whether it is a call signal addressed to itself. 

[0057](1) Since the reporting signal addressed to a self-PHS mobile station is transmitted in a cycle of 1 second from the base station 
2 for self-management when the PHS mobile station 3 is a waiting receptacle for independent mode, catch the cycle of 1 second. 

(2) Since the reporting signal addressed to a self-PHS mobile station is transmitted in a cycle of 1.2 seconds from the base station 1 
for the public when the PHS mobile station 3 is a waiting receptacle for public mode, catch the cycles of 1.2 seconds. 

(3) Since the reporting signal addressed to a self-PHS mobile station is transmitted from the base station 2 for self-management the 
cycle of 1 second, and in a cycle of [the base station 1 for the public to ] 1.2 seconds when the PHS mobile station 3 is a waiting 
receptacle for 2 modes, catch an independent reporting signal and a public reporting signal to the timing. However, in the case of this 
example, the prehension timing of self^management and the public is in agreement in a cycle of 6 seconds. In such a case, priority is 
given to public prehension. A timing chart when prehension timing is in agreement is shown in drawin g 9. In this case, even if the call 
signal for self-management to a self-PHS mobile station is transmitted to the timing which carried out public prehension, it cannot 
catch, but since a call signal is resent in 4 seconds from a base station, a problem is not produced in mail arrival operation. 
[0058]Drawin g 10 is the flow chart which showed the call origination routine from the PHS mobile station 3 which has a waiting 
receptacle function for 2 modes. This call origination routine is started by call origination processing of off-hook **, and the following 
processings are carried out. 



[0059]CPU37 judges first whether the present processing is a waiting receptacle for within the circle (Step S501). If CPU37 is a waiting 
receptacle for within the circle, it will shift to processing of Step S502, and it shifts to processing of Step S1 11 of drawing 3 noting that 
call origination is improper, if it is a waiting receptacle for the outside of the circle. 

[0060]In Step 3502. the present awaits CPU37 and it judges a state. If it is in the waiting receptacle state for independent mode, or the 
waiting receptacle state for 2 modes at this time, processing of CPU37 will shift to Step S503. If it is in the waiting receptacle state for 
public mode, processing of CPU37 will shift to Step S507. 

[0061]In Step S503, CPLI37 carries out call origination processing to the base station 2 for self-management, and sets up a speech 
path. Next, CPU37 carries out call processing via the base station for self-management (Step S504). Next, it is judged whether call 
processing ended CPU37 (Step S505). If call processing is completed, GPU37 will clear the location registration completion flag for 
self-management, and the location registration completion flag for the public (Step S506), and will shift to processing of Step 8102 of 
drawing 3. 

[0062]ln Step 8507. CPU37 carries out call origination processing to the base station 1 for the public, and sets up a speech path. Next. 
CPU37 carries out call processing via the base station for the public (Step S508). Next, it is judged whether call processing ended 
CPU37 (Step S509). If call processing is completed, CPU37 will clear the location registration completion flag for the public (Step 
8510), and will shift to processing of Step St02 of drawing 3. 

[0063]lt comes to be certainly able to carry out call origination via a self-management base station by this routine at the time of the 
call origination to the public network in the place with which the public mode service area and independent mode service area of PHS 
are lapped. That is, the connection destination network of the base station 2 for self-management is the same as that of the telephone 
of an ordinary home, and phonecall charges are 10 yen in the telephone call during city 3 minutes of daytime a weekday. On the other 
hand, via [ for the public ] a base station, the price is 40 yen 3-minute on the same conditions. A user becomes selectable 
automatically about the circuit of cheap rates. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing Ijit is a figure showing an example of the composition of a PHS service area. 

[Drawing 2]It is a block diagram showing the composition of the PHS mobile station concerning one embodiment of this invention. 
[Drawing 3]lt is a flow chart which shows operation of the PHS mobile station concerning one embodiment of this invention. 
[Drawing 4]It is the subroutine step S1 13 in drawing 3, i.e., the flow chart which shows the details of the waiting receptacle processing 

for independent mode. 

iDrayying 5]It is the subroutine step 81 1 5 in drawing 3, i.e., the flow chart which shows the details of the waiting receptacle processing 
for public mode. 

[Drawing 6] In the waiting receptacle processing for 2 modes by the subroutine step 81 14 in drawing 3 , i.e., time sharing, it is a flow 
chart which shows the details of the waiting receptacle processing for independent mode especially. 

[Dra wing 7lln the waiting receptacle processing for 2 modes by the subroutine step 81 14 in drawing 3 , i.e., time sharing, it is a flow 

chart which shows the details of the waiting receptacle processing for public mode especially. 

[Drawing 8]The PHS mobile station 3 is a timing chart which shows the timing which receives a reporting signal. 

[Drawing 9]lt is a timing chart which shows the case where the timing to which the PHS mobile station 3 catches a reporting signal is in 
agreement. 

[Drayying 1 0]lt is the flow chart which showed the call origination routine from a PHS mobile station which has a waiting receptacle 
function for 2 modes. 
[Description of Notations] 

1 The base station for the public 

2 The base station for self-management 

3 PHS mobile station 

4 Public mode control carrier 

5 Independent mode control carrier 

31 Wireless section 

32 PHS tea NERUKO Dick 

33 Outputting part 

34 Input part 

35 RAM 

36 ROM 

37 CPU 
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i^T. m5^gijicj;i, 2 FI#%St:^^*ffit^c: i:T' 

XX u 7tc p H s mM 3 A^iSJv L/c^^SA^o^|J£;&-r 
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2) : HtsiKiif^i^tii. ^\immm.h2fm 

fiLTl'^i.lijtt- F$ijfi+^' ij 7 5 |-JC}p;-li--jnTl^ 
5f,ilym5. *'J^)jtefl5!tT!i. cnbl'll'MmilfMiJ-S 
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ZD [0 0 3 9] X-J--y7S 2 0 4 tCfcl^T. C P U 3 7 

^lywitSo i!i5a-^oj>ifaifa^-'(?*)nif, cpu3 7« 
Jiipp.a. xx'y7°s 2 0 rjicfiMti). i'i5r?ii©flT'(i:ii; 

P U 3 7 03Mliii;. Xr-y 7S 2 0 7 icmit^ao 
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N 2 i: ODtbgic J: 13 -^t- t'Xx >J T^iic^^f j LfzC tt^ 

mmv 1 5 , g ii«5jiM^*'S-fi A > ^ ommm^ n 
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Xf-'yT'S 1 0 2 ooMifcSS,., «W«T'iSHJ5-r5 

t. \. z mm(o '^4^y fi: F H s mm 3 A'^isa 
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[0 0 4 5] XT77S 2 1 3A^e.il3©Xf-77S 1 
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[0 0 4 6] H5!i. |g|3(Cfctt5-it7>-^7X7-y 
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3 tmLTl^i.c, 
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f$^3S-ttM!(D!:Mll^.1^t7o-^^- hT-fe§„ S 
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6) o aismajb^ii7t§ c p u 3 7 (ommi. x 

T>y7S 4 0 7(C?|ffTi,, 
[0 0 5 2] X777S 4 0 7t*3V^T. CPU 3 7 
30 a> g^fflf4RSg^7777ti^^<;ffllii:lglS^77 
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3©W»tA^N0©1&, Xr7 7S4 1 9©fjrr*^N0 
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\mm^i.. PH sulfite -^-SliWTJM^tiTtd 

PHSniS3(i;, -AEJSJ!Sr(:-i©»Ofg^^ffilffi 40 
tnifctl/^ Bl8©ftijT:-tt. il's-tlLT{il#ftt1f 
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Wllflf 10 -10 8 2 4 5 
\l 

( 2 ) p II s ?|;i)U 3 K (.^^t.'t!t©ty ft 

i^^fflSi^Ji 1 A'b 1 . 2#li^iyiT. lilPll Sf^fjJnlVa 
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ti. x-r7 7s 5 0 7^c^^^■r§<. 
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T-CiilSMil^^Stti. (XT7 7S 5 0 4 ) . M^. 
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[Mb] M 5l.t ^tS^j-7;^-f^y7^T / 7 S l 1 
1 1 1 i ; , ^: - IM 'j ^ "1: ailT 03 n I I'lll ^.h-r 7 o - ^ + - 



I 0 - 1 (J 8 2 'I 5 

I'l 

* [117] l2<|3(Cfcit'I,Hj-7;l/-^>Xf-'.y7S 1 1 'K 

1^^(ci^3>^- KNf^3§(tmBf!«pa|;&;n-r7n-^-v- 

m 8 ] p H s fjijisi 3 ^^ffiSifi-5#^-2fs-r § ^ y = > 

[II 10] 2 ^- K|.'/*.-Slttiii^^^) t§ P II S llli:)]],,] 
h 0) ^if y|/- ^ > !C ^T^^ L fc 7 n - f - 1 - h TSi 

[??i;©,i5J91] 

1 i^^fflStihla 

2 mmmM 

3 PHS^fjIS 

4 im-KitiiW4^+'J7 

5 |ll3'^-FMll+tU7 
3 1 iaf®g[S 

3 2 PII Sf-+twl/3— r-c 7^ 
3 3 |;l:|^]fif! 

3 4 a:/jh|5 

3 5 R A M 

3 (3 R 0 M 

3 7 CPU 



[111 




1 1 


H RAM ^'-'^ 
H ROM 1-=^ 




•-»| CPU 1^ 



